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All opinions expressed are those of the authors and do not necessarily reflect the views of the Bank of Finland. 1 We are grateful to Veronika Belousova and Alexei Karas for their valuable comments and suggestions. Berger and Bouwman (2009) observe that two hypotheses largely frame the current discussion of the relationship between bank capital and liquidity creation. The "risk absorption" hypothesis predicts that higher capital enhances the ability of banks to create liquidity. This hypothesis comes out of two strands of literature dealing with the role of banks as risk transformers. Liquidity creation increases the bank's exposure to risk as its losses increase with the level of illiquid assets to satisfy the liquidity demands of customers (e.g. Allen and Gale, 2004) , while bank capital allows the bank to absorb greater risk (e.g. Repullo, 2004) .
In contrast, the "financial fragility/crowding-out" hypothesis predicts that greater capital hampers liquidity creation. This hypothesis brings together two distinct effects: a higher capital ratio crowds out deposits, thereby reducing liquidity creation, while financial fragility, characterized by lower capital, tends to favor liquidity creation (Diamond and Rajan, 2000, 2001) .
Roughly described, the financial fragility effect is the outcome of a following process. The bank collects funds from depositors and lends them to borrowers. Once the loan is issued, the bank's job is to monitor the borrower and collect loan payments. This helps the bank obtain private information on its borrowers that gives it an advantage in assessing the profitability of its borrowers. This informational advantage, however, creates an agency problem, whereby the bank may be tempted to extort rents from its depositors by demanding a greater share of the loan income. If depositors refuse to pay the higher costs, the bank threatens to curtail its monitoring or loan collecting efforts. As depositors know that the bank may abuse their trust, they become leery about depositing their money with the bank. The bank is thus forced to demonstrate its commitment to depositors by adopting a fragile financial structure with a large share of liquid deposits. The consequence of this fragile financial structure is that the bank runs the risk of losing funding if it attempts to withhold depositors. As such, the threat of bank runs mitigates the holdup problem which arises after depositors have put their funds to the bank. Consequently, by allowing the bank to receive more deposits and finance more loans, financial fragility favors liquidity creation. As greater capital reduces financial fragility, it enhances the bargaining power of the bank and hampers the credibility of its commitment to the depositors. Thus, greater capital works to diminish liquidity creation.
A key issue here is how a deposit insurance scheme might influence this relationship. With deposit insurance, depositors have no incentive to withdraw their money, so deposit contracts do nothing to mitigate the holdup problem. As a result, greater capital does not reduce liquidity creation.
Our aim is to probe the relationship between bank capital and liquidity creation by analyzing how introduction of a deposit insurance scheme influences this linkage. We examine the case of
Russia as it provides a unique natural experiment to investigate this issue. Russia implemented its deposit insurance scheme in 2004.
This study contributes to research investigating how bank capital influences financial stability and also sheds light on some of the neglected effects of deposit insurance schemes. The detrimental incentives for moral hazard behavior for banks promoted through deposit insurance schemes are well understood (e.g. Demirgüc-Kunt and Detragiache, 2002 ), but we only vaguely grasp how implementation of a deposit insurance scheme might contribute to the reduction of the negative link between bank capital and liquidity creation in ways that promote the benefits of bank capital for the economy. Of course, bank regulators frequently look to see how well banks are meeting their capital requirements as it is received dictum that bank capital contributes to financial stability. What they may ignore is the fact that capital requirements might also be detrimental for liquidity creation as the negative effects of bank capital on liquidity creation can overwhelm the benefits in some instances. The introduction of deposit insurance scheme may reduce the negative effects, solving the dilemma for policymakers in favor either of financial stability through higher bank capital or of liquidity creation with lower bank capital.
This analysis also contributes to the literature on liquidity creation by banks. We provide the first investigation of the role bank capital plays in liquidity creation in emerging markets, which contributes to a better understanding of financial stability in emerging countries and the implica-tions of bank capital requirements there. We also consider whether the relationship between bank capital and liquidity creation differs depending on the form of bank ownership. Berger and Bouwman (2009) show that this relationship may vary depending on the size of the bank as the underlying arguments may play different roles depending on the type of bank. In the same vein, we ask whether private or foreign ownership influences this relationship. As major debates about the banking industry in emerging economies focus on the benefits of privatization and the presence of foreign investors, we examine how ownership interacts with bank capital and liquidity creation in Russia. Russia's banking sector is characterized by the coexistence of three types of banks (statecontrolled banks, domestic private banks, and foreign-owned banks), which provides a broad spectrum of ownership arrangements to investigate.
We use a rich panel dataset on banks in Russia covering the periods before and after the introduction of the deposit insurance scheme. Following Berger and Bouwman (2009), we measure liquidity created by Russian banks by classifying all bank assets and liabilities as liquid, semi-liquid or illiquid. We then assign weights to these categories and compute the amount of liquidity created by each bank.
Our empirical strategy is based on two complementary methodologies. First, we adopt the difference-in-difference approach to analyze the impact of the deposit insurance scheme on the relationship between bank capital and liquidity creation. This approach controls for the changing economic conditions. We apply it by using a unique feature of deposit insurance in Russia: the implicit deposit insurance of state-controlled banks during the entire observation period. We thus assume that state-controlled banks were unaffected by the deposit insurance scheme and compare changes in liquidity creation around the time of deposit insurance introduction for banks affected by the scheme against changes for state-controlled banks, which had essentially enjoyed implied deposit insurance earlier. Second, we test whether the nature of the relationship between bank capital and liquidity creation changes with the implementation of the deposit insurance scheme. Regressing liquidity creation measures on bank capital before and after its implementation allows us to check whether the introduction of the deposit insurance scheme contributed to change in the sign of this relationship. We report the sign of this relationship for all banks in Russia, accounting in terms of both bank ownership and size.
The remainder of the paper is structured as follows. In section 2, we present data and liquidity creation measures. Section 3 describes the difference-in-difference approach and section 4 presents the separate regressions before and after the implementation of the deposit insurance scheme. We conclude in section 5. We start by classifying balance sheet items as liquid, semi-liquid, or illiquid. This applies to all itemized terms for assets, liabilities, and equity. 5 We then assign weights to all the items, and calculate the measures of liquidity creation. Below we give our three measures of liquidity creation and describe in detail how we classify financial items based on liquidity.
The functional form of measuring liquidity creation (eq. 1) remains the same throughout the paper while the definitions of each of the right-hand-side terms in the equation change for different measures.
We construct three measures of liquidity creation. The first is a gross measure meant to provide an overall picture of liquidity creation. The second is based on category classification of balance sheet items. The last is a liquidity measure based on maturity (see Appendix for detailed description of items used here to calculate the liquidity creation measures).
The first liquidity creation measure (LC1), a gross indicator in line with Deep and Schaefer (2004) , has the advantage of less strict assumptions than our other two indicators. We do not use detailed category or maturity classification of different balance sheet items here. The underlying assumption in LC1 calculation is that we account for the most important categories of assets and liabilities that might be classed liquid or illiquid. Total deposits are regarded as liquid liabilities and equity as illiquid liabilities. On the asset side, we assume total loans are illiquid assets and current account and securities investment are liquid assets.
As noted, the risk of not imposing a sufficient number of assumptions in specification of each balance sheet item in LC1 is that we might lose our chance at creating a clear picture of how banks in our sample create liquidity across time or cross-sectionally if the structure within each gross term makes a difference. To capture such differences and achieve better precision, we closely inspect different items within broad categories in terms of their liquidity assumptions. From this, we construct our second measure of liquidity creation (LC2), which is based on category classification of balance sheet items. In defining different categories of liquid, semi-liquid, and illiquid assets and liabilities we follow the classification of Berger and Bouwman (2009) based on the ease, cost, and time necessary for banks to turn their obligations into liquid funds, and the ease, cost, and time customers need to withdraw liquid funds from their bank. We also take country-specific issues into account.
The liquid assets category in liquidity creation measure LC2 consists of (a) correspondent account with other banks (i.e. central bank, domestic, and foreign banks) (b) investments in government securities, and (c) investments in promissory notes. Investments in non-government securities are not included as their values were quite low for most of the observation period. The selection of such instruments was rather limited and Russia's capital markets were still not liquid. Moreover, banks had little incentive to hold these securities as, unlike government securities, it was not possible to use them as collateral when borrowing from the CBR.
In classification of loans, we follow the literature and classify corporate loans as illiquid assets as banks generally lack the option of selling them to meet their liquidity needs. The other categories of loans that include consumer loans, loans to government and interbank loans are classified as semi-liquid assets. Due to the fact that mortgage loans started to emerge in Russia only in recent years, the majority of consumer loans are short-term loans used to buy consumer goods.
Thus, even though securitization of loans is still rare in Russia, we can classify consumer loans as semi-liquid by applying the rule that items with shorter maturity tend to be more liquid than longer term items.
Finally, we calculate other assets by subtracting all loans and liquid assets from the total assets. Other assets include fixed assets, which we classify as illiquid.
On the liability side, we distinguish between two types of claims of the non-banking sector.
The first category includes the settlement accounts of different clients: domestic and foreign firms, government and households. These are classified as liquid as they can be quickly withdrawn by customers without penalty. The same holds true for the claims of banks, so they also fall into the liquid liabilities category. The second category of claims of non-banking sector contains term deposits.
Since their withdrawal is in general more difficult and costly, we consider them to be semi-liquid.
Debt securities issued by banks include promissory notes, deposit and saving certificates, and bonds. Russia has liquid markets for promissory notes, the most significant of these instru-ments, so we classify promissory notes as liquid liabilities. Deposit and saving certificates and bonds have gained importance only in the recent years. During our sample period, their issuance was not significant and the markets for these instruments were just emerging. For this reason, these securities are categorized as semi-liquid liabilities.
Following the same logic as on the side of assets, we calculate other liabilities by subtracting all of the above mentioned claims of banks and non-banking sector and the amount of debt securities issued by a bank from total liabilities. Other liabilities such as bank capital are considered illiquid liabilities.
In general, the category-based measure of liquidity creation (LC2) can be expected to be reasonably accurate under the assumption that the categories of assets and liabilities outlined above are good indicators of the liquidity of bank activities. Based on a careful examination of the balance sheet information of all the Russian banks in the sample, however, we find a more detailed breakdown reporting based on maturity for some items. Such maturity-based information provides us with important additional information to define the liquidity creation in a more precise manner. We use the maturity information to construct our third liquidity creation measure (LC3).
On the asset side, we only have available the data on maturity of interbank loans. Thus, the classification of assets is similar to the one we employ for the second liquidity creation measure. However, all interbank loans are not included in the semi-liquid category anymore. Part of them, that has maturity lower than one week, is considered in the category of liquid assets. Interbank loans with maturity higher than one year together with nonperforming interbank loans are classified as illiquid.
The rest of interbank loans belong to semi-liquid assets.
Classification of liabilities for the LC3 calculation is solely based on maturity. We apply the general principle, whereby items that have shorter maturity are more liquid as they self-liquidate sooner. Term deposits and debt securities that have maturities shorter than 90 days are classified as liquid liabilities. We consider current and correspondent accounts to be liquid liabilities as well. Liabilities with maturity between 90 days and one year belong to the semi-liquid category. Finally, liabilities that have maturities over one year, overdue liabilities, and liabilities with uncertain terms to maturity are classified as illiquid. Again, similar to the category liquidity creation measure LC2, bank capital is treated as illiquid.
We consider liquidity creation measures normalized to total assets to make them comparable across banks and to avoid giving excessive weight to large banks.
Other variables
Explanatory variables that we use in the estimations can be divided into two groups. The first contains bank-specific variables, while the second consists of variables describing local market economic environment. The most important explanatory variable here is the capital-assets ratio (CAP), defined as the ratio of capital to total assets. This variable helps us uncover the relationship between bank capital and bank liquidity creation.
At the bank's level, we control for bank size and bank risk. Size is taken into account by using the variable logarithm of total assets. We also split the sample into three subsamples based on the size (large, medium, and small banks) to examine differences in the relationship of bank liquidity creation and bank capital.
We use nonperforming loans ratio, defined as the total amount of nonperforming loans divided by total assets, to control for bank risk. As argued under the "risk absorption" hypothesis (e.g. The second group of control variables takes into account the local economic environment of a bank. We include a Herfindahl index (HFDL) based on banking assets to control for local market competition. The local market is defined as the region where bank headquarters and/or branches are located. Given that we do not have information regarding the assets or loans or deposits associated with each branch of the banks, we assume that a bank's assets are equally distributed across its branches (we thus treat the headquarters as a branch). We use distribution of branch offices as a proxy for banking output by region when calculating the Herfindahl index for a given region. The
Herfindahl index for a bank here measures the concentration of the markets in which the bank oper-ates, using as weights the distribution of its branch networks in the regions. Concentration can influence liquidity creation as it notably influences the availability of credit (Beck, Demirgüc-Kunt and Maksimovic, 2004) . We also control for other aspects of the local market by including the Household income growth and Small business growth in our estimations. 7 Both variables account for trends in the macroeconomic environment.
3 Difference-in-difference estimations
Methodology
We apply the difference-in-difference approach to control for the changing economic conditions that might coincide with the implementation of deposit insurance. This approach enables us to exploit a unique feature of deposit insurance in Russia; i.e. even if deposit insurance was intended to cover all deposit-taking banks, state-controlled banks enjoyed an umbrella of implicit deposit insurance throughout the whole observation period. Therefore, state-controlled banks can be considered as the control group in this study. To infer the effect of deposit insurance on the bank-level liquidity creation, we simply compare changes in liquidity creation around the time of deposit insurance introduction for banks affected by the scheme (treatment group) to changes for banks unaffected by the scheme (control group). The difference-in-difference approach, of course, does not provide information about the change in the sign of the relationship between bank capital and liquidity creation, which is key to answering our main research question. What it does provide is information about the change in the magnitude of this relationship.
The fixed effects panel-data estimators allow for heterogeneity across panel units, and produce consistent and efficient estimators as long as the unobserved time-invariant individual effects are not strictly orthogonal to the regressors in the regression. However, if the observed association between the treatment dummy variable (deposit insurance) and the dependent variable (liquidity creation) is driven by other incidents occurring at the time of treatment, they could lead to biased results. To control for this potential problem, we use a difference-in-difference approach which 7 Household income is defined as regional household income per capita and small enterprise business variable is calculated as number of small and medium-sized enterprises (SMEs) in a given region multiplied by the average number of employees SMEs have in that region. Both household income growth and small business growth variables are calculated as weighted averages of regions in which a bank has its operations. We use weights based on the distribution of branch offices in regions.
compares the difference between the treatment group and the control group in their changes of before and after the implementation of deposit insurance. This provides results that are robust to the potential bias that the observed effect of the deposit insurance implementation on liquidity creation was contaminated by some other concurrent or temporal policy shift.
For a simple illustration of our methodology, consider two banks in Russia. One belongs to the treatment group (i.e. enrolled in the deposit insurance in 2004), and the other belongs to the control group (i.e. covered by implicit deposit insurance during the entire period). Implementation of the deposit insurance scheme in 2004 enables us to compare the changes in the outcomes for these two banks. Since both the treatment group and control group banks are chartered in Russia, they are affected by roughly similar economic, regulatory and political shocks, but only banks in the treatment group are affected by the change in the deposit insurance implementation. Hence, we can control for any economic, business, or regulatory factors that may have coincided with or led to the initiatives of deposit insurance scheme.
We estimate the following model:
where ∆y i,t measures the changes in the bank-level liquidity creation to assets (LC/assets) after the deposit insurance was implemented from its level prior to the implementation. Treatment is a dummy variable that equals 1 if the bank was enrolled in the deposit insurance scheme in 2004, and 0 if the bank was state-controlled throughout our sample period. ∆capital i,t and ∆size i,t are defined as the changes in the capital-to-assets ratio, and the changes in bank size after the deposit insurance from its level before the deposit insurance was implemented, respectively. All control variables are defined as the changes over the same period.
In equation (2), β captures the differences in the mean levels of increases (or decreases) of liquidity creation after deposit insurance from its previous level between the treatment group and the control group. γ measures the average differences in changes of the effects of capital ratio (δ for bank size) on the liquidity creation for all the banks after the deposit insurance was implemented.
Two interaction terms are included, namely, interactions between treatment dummy variable and changes in capital ratio, and treatment dummy variable and changes in bank size. calibrates the mean differences in changes of the effects of capital ratio on the liquidity creation for the banks after the deposit insurance between the treatment group and the control group. If the estimations of equation (2) yield positive it suggests that the effects of capital ratio (bank size) on liquidity creation increase more (or decrease less) after the deposit insurance was implemented, compared to the banks that do not receive the treatment of deposit insurance, and vice versa. Similarly, informs on the mean differences in changes of the effects of bank size.
We are also curious whether the impact of deposit insurance treatment on the effects of the capital ratio on liquidity creation depends on bank size. To answer this, we test the following model: 
In equation (3), η is the coefficient of three-way interaction terms between treatment dummy variable, changes in capital ratio, and changes in bank size. A positive η would indicate that with the increase of bank size, on average, the effects of capital ratio on liquidity creation of treatment group banks increased after the deposit insurance was implemented relative to the control group banks.
Results
The results of difference-in-difference estimations are presented in Table 2 . Within each measure of liquidity creation, two models are used based on equations (2) and (3). We note that the coefficients on the interactions between treatment dummy and difference in capital ratio are positive in all estimations, as well as significant for the LC2/assets measure. These findings provide limited evidence that the impact of capital ratio on liquidity creation is less negative for banks participating in the deposit insurance program after it was implemented relative to banks in our control group. Furthermore, the coefficients on the three-way interaction term between treatment dummy variable, difference in capital ratio, and difference in bank size are positive and significant, except when LC1/assets is used. After taking out the effects of other contemporary variables on liquidity creation, we are left with an implication that changes in the effects of capital ratio on liquidity creation after the deposit insurance implementation are positively and linearly associated with bank size.
Thus, we find limited evidence confirming that the impact of capital ratio on liquidity creation grows stronger with the implementation of the deposit insurance scheme. Nevertheless, the difference-in-difference approach does not uncover whether the sign of the relationship between bank capital and liquidity creation changes after the introduction of deposit insurance scheme. This information is necessary to analyze the implications of deposit insurance implementation in terms of financial stability.
Separate estimations 4.1 Methodology
The difference-in-difference approach provides evidence on the impact of the introduction of the deposit insurance scheme on the relationship between bank capital and liquidity creation. We are however interested in the sign of this relationship and whether it changes after the introduction of deposit insurance. We also want to see how this sign varies with ownership and size. Indeed, key banking policy questions in emerging countries concern foreign bank entry and the privatization of banks, as well as the consolidation of the banking industry through mergers and acquisitions. Therefore, it is reasonable to ask whether such policies influence the impact bank capital has on liquidity creation.
To answer these questions, we perform regressions of the ratio of liquidity creation to assets on a set of variables including the capital-assets ratio and the set of control variables. We esti- to mitigate the potential endogeneity problem. Furthermore, we can reasonably consider that bank capital influences liquidity creation with a lag. As we have a limited number of quarters for each sub-period of our analysis, we consider a lag of one quarter to limit the reduction of the number of observations for each sub-sample. We consider alternatively three liquidity creation measures.
General results
We present the results observed for each sample before and after the implementation of the DIS. Table 3 reports the results for each sub-period. The major finding is the negative coefficient of the bank capital variable, which is significant at the 1% level in all regressions before and after the implementation of the DIS. This result suggests that in the case of Russian banks the "financial fragility/crowding out" hypothesis is stronger than the "risk absorption" hypothesis. The general implication of such a finding is that policies aimed at increasing bank capital in emerging countries may hamper liquidity creation.
However, for our investigation, the main implication of this result is the fact that the implementation of the DIS does not change the relationship between bank capital and liquidity creation. Indeed, as the "financial fragility/crowding out" hypothesis is more prominent in the absence of deposit insurance scheme, we should expect that the introduction of such scheme would diminish the influence of this channel. Yet we observe no such thing, indicating that the introduction of deposit insurance does not influence the relationship between bank capital and liquidity creation. All conclusions are very robust in the sense that they are observed with the three different liquidity creation measures. The results do not change if we use different variables to assess risk (loan loss provisions, volatility of earnings, or Z-score).
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We briefly turn to the analysis of control variables. We observe non-significant coefficients in the majority of cases. Similarly, Berger and Bouwman (2009) report many non-significant control variables in their estimations. In our case, a notable exception is the significantly positive coefficient for size at least for two liquidity creation measures, which suggests that greater banks may create more liquidity. Risk measures are significantly negative in several cases, suggesting that greater risk hampers liquidity creation.
The difference-in-difference estimations on the impact of the implementation of the deposit insurance scheme described above are thus complemented by these results. The limited effect of deposit insurance introduction on the relationship between bank capital and liquidity creation was not strong enough to influence the sign of this relationship, which remains negative throughout the observation period.
The implications of these results are twofold. First, they suggest that by imposing capital requirements on banks for safety reasons regulators may hamper liquidity creation, and thereby cause economic harm. In other words, a trade-off would exist between the benefits of financial stability and the costs of diminished liquidity creation. Second, the introduction of deposit insurance scheme does not provide a solution to this dilemma. Indeed, the relationship between bank capital and liquidity creation is still negative after the implementation of the DIS.
We next ask whether our main findings might differ among size classes and types of ownership. Indeed, Berger and Bouwman (2009) 
Results by size
Berger and Bouwman (2009) respect more concerned as they are more exposed to regulatory scrutiny and market discipline from uninsured providers of funds. They also mention that the "financial fragility/crowding out" hypothesis suggests a negative relationship more applicable to small banks. Small banks tend to raise more funds locally than large banks. Consequently, there is larger overlap between those who invest in equity and those who provide deposits, resulting in greater crowding-out of deposits by equity. In their study on US banks, Berger and Bouwman (2009) find empirical support for these expectations, as the relationship between bank capital and liquidity creation is significantly positive for large banks, significantly negative for small banks, and not significant for medium-sized banks.
Here, we aim to check whether similar findings are applicable for an emerging country like Russia. Indeed, emerging markets may have different characteristics that modify the relationship observed on the US market. The Russian banking industry is characterized by an impressive number of banks and there are pressures to implement a consolidation process to reduce their number.
Thus, if we find that the relationship between bank capital and liquidity creation is significantly positive for large banks as it is the case for US banks, this would provide an additional argument to favor consolidation in the Russian banking industry. Indeed, it would then contribute to reduction of the detrimental effects of bank capital requirements on liquidity creation. Moreover, as the introduction of the deposit insurance may have exerted a different impact on different banks, we want to check whether our finding regarding the absence of impact of this introduction on the relationship between bank capital and liquidity creation is valid for all size categories.
To examine the relationship between bank capital and liquidity creation by size, we separate Russian banks into three samples based on size: large banks (top 50), medium-sized banks (top , and small banks. Tables 4 and 5 display the results for each category of banks before and after the introduction of the DIS, respectively.
The results can be summarized as follows. Before the introduction of the DIS, the relationship between bank capital and liquidity creation is significantly negative for small and medium banks and all liquidity creation measures. After the introduction of the DIS, the relationship is significantly negative for small banks, and not significant for big banks with all liquidity creation measures. For medium-sized banks, the relationship is significantly negative with LC1/assets and LC2/assets, but not significant with LC3/assets.
All in all, these results suggest two major conclusions. First, the comparison of size classes shows some differences in the link between bank capital and liquidity creation across these subgroups. In other words, the relationship is significantly negative for small and medium-sized banks, but not significant for large banks. To some extent, these results are in line with those from Berger and Bouwman (2009). Similarly, we find that the "risk absorption" hypothesis according to which the relationship would be positive is more applicable to large banks as it offsets the negative effect from the "financial fragility-crowding out" hypothesis. We do not observe a significantly positive relationship for large banks like in the case for US banks. This finding supports a policy aiming to increase the size of Russian banks. Greater bank size might reduce the negative impact of bank capital on liquidity creation, and could consequently diminish the detrimental effects of bank capital requirements applied to promote financial stability.
Second, our main finding for all banks that the introduction of the deposit insurance scheme does not change the relationship of bank capital and liquidity creation is now corroborated in the estimations by bank size. Indeed, in most cases, the sign and significance of the coefficient for bank capital remains the same before and after DIS. The only exceptions are medium banks with LC3/assets for which the negative sign loses its significance after the DIS. Thus, even for small banks for which the "financial fragility/crowding out" effect plays a stronger role, the introduction of the deposit insurance scheme which is expected to reduce the dominance of this effect does not have a significant impact.
Results by ownership
We now turn to estimations by ownership − a major issue in many emerging markets, including
Russia. Three types of banks coexist in Russia: state-controlled banks, foreign-owned banks, and domestic private banks. This coexistence leads to major debates with notably the relevance of foreign bank entry and privatization. While the effects of foreign and private ownership on efficiency and competition in emerging markets have been widely investigated, 10 we are unaware of investigations dealing with the role ownership plays in the relationship of bank capital and liquidity creation.
In Russia's case, one must therefore ask whether the relationship, which is negative at the general level, differs by ownership format. If we find a non-negative relationship for a specific group, it would suggest promoting the importance of such group in the banking industry to diminish the negative impact of bank capital requirements.
We estimate regressions by considering separately state-controlled, foreign and private domestic banks. Results for before and after the introduction of the DIS are presented in Tables 6   and 7 . Two findings clearly emerge. First, the relationship between bank capital and liquidity creation is significantly negative for private domestic banks, whereas it is not significant for statecontrolled and foreign banks. Second, this relationship was not influenced by the introduction of the DIS in any group. This is in line with our former results.
Significance of our results for different ownership groups is not surprising since banks that are mostly affected by deposit insurance are private domestic banks. On the other hand, statecontrolled banks have benefited from the implicit deposit insurance even before the introduction of the official DIS (Karas, Pyle and Schoors, 2009), and foreign banks can be perceived as less sensitive to bank runs owing to the presence of a foreign shareholder. Therefore, if DIS influences the relationship between bank capital and liquidity creation, one would particularly anticipate these changes for private domestic banks.
Our first finding that the relationship between bank capital and liquidity creation is not significant for state-controlled and foreign banks could be interpreted as evidence of a cancelling out of both main effects even if the "financial fragility/crowding out" effect seems to dominate for pri-vate domestic banks. In other words, the "risk absorption" effect plays a stronger role for foreign banks and state-controlled banks. In the case of foreign banks, the greater scrutiny of foreign shareholders might ascribe a higher importance of bank capital in absorbing potential losses associated with greater liquidity creation. This finding suggests that authorities should consider promoting foreign bank entry or preserving state ownership if they wish to limit the detrimental effects of the bank capital requirements on liquidity creation.
Conclusions
This We find limited evidence that the post-insurance impact of bank capital on liquidity creation is less negative. Nonetheless, the introduction of a deposit insurance scheme did not change the sign of this impact, which is negative both before and after implementation. This negative relationship between bank capital and liquidity creation has important policy implications as it suggests that bank capital requirements implemented for safety reasons may actually harm liquidity creation, and thereby harm performance of the economy. There appears to be a trade-off between the benefits of financial stability and the costs of lower liquidity creation for greater bank capital.
Additional estimations confirm that relationship between bank capital and liquidity creation varies with size and type of ownership. This relationship is not significant for large banks, foreign banks, and state-controlled banks, but is significantly negative for small and medium-sized banks, as well as for private domestic banks. These findings point to a number of ways policymakers might mitigate the detrimental effects of greater bank capital for liquidity creation. Most notably, policies that promote consolidation of Russian banks to boost their size and the opening up of 22 the banking sector to foreign banks appear to have diminished the negative impacts of bank capital on liquidity creation.
Definitions of liquidity creation measures (LC1, LC2, and LC3)
The following are definitions of the balance sheet items in terms of their liquidity, which is the basis for calculation of the liquidity creation measures. The general functional form to calculate liquidity creation is given by Equation (1) and the weights of different items are reported in the parentheses.
LC1 is a gross measure of liquidity creation, based on the rough liquidity characteristics of broad categories of financial terms. In constructing the second liquidity creation measure (LC2), we classify the bank activities based on the categories. LC3 is based on the category as well as the maturity that is nested in some of the categories of the financial terms. Table 3 Main estimations for the period before and after introduction of deposit insurance scheme (DIS)
Fixed effect estimations for the period before the deposit insurance scheme was implemented (2001−2003) and after its implementation (2005) (2006) (2007) Table 4 Estimations for different size groups before introduction of deposit insurance scheme
Fixed effect estimations for the period before the deposit insurance scheme was implemented (2001−2003) . Dependent variables are liquidity creation measures as indicated in the second row. Explanatory variables are one period lagged. Regressions are estimated with robust standard errors clustered by banks. T-statistics are reported in brackets below estimated coefficients. *, **, *** denote an estimate significantly different from 0 at the 10%, 5%, or 1% level, respectively. Dummy variables for quarters and years are included in the regressions, but not reported. Table 5 Estimations for different size groups after introduction of deposit insurance scheme
Fixed effect estimations for the period after the deposit insurance scheme was implemented (2005−2007) . Dependent variables are liquidity creation measures as indicated in the second row. Explanatory variables are one period lagged. Regressions are estimated with robust standard errors clustered by banks. T-statistics are reported in brackets below estimated coefficients. *, **, *** denote an estimate significantly different from 0 at the 10%, 5%, or 1% level, respectively. Dummy variables for quarters and years are included in the regressions, but not reported. Table 6 Estimations for different ownership groups before introduction of deposit insurance scheme
Fixed effect estimations for the period before the deposit insurance scheme was implemented (2001−2003) . Dependent variables are liquidity creation measures as indicated in the second row. Explanatory variables are one period lagged. Regressions are estimated with robust standard errors clustered by banks. T-statistics are reported in brackets below estimated coefficients. *, **, *** denote an estimate significantly different from 0 at the 10%, 5%, or 1% level, respectively. Dummy variables for quarters and years are included in the regressions, but not reported. Table 7 Estimations for different ownership groups after introduction of deposit insurance scheme
Fixed effect estimations for the period after the deposit insurance scheme was implemented (2005−2007 
